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(54) EXPOSURE DEVICE 

(57)Abstract: 

PURPOSE: To make it possible to perform alignment with higher accuracy by installing an 
automatic focussing device for alignment independently of an automatic focussing device for 



CONSTITUTION: 'An electric signal related with an optical position of an exposed body is 
measured based on alignment mark optical information on the exposed body by way of a 
alignment detection optical system' An electric signal of each optical position at each point on 
the exposed body is imitated as a function dependent on the optical position. An optimum 
optical position is looked for at each point on the exposed body based on the functional 
features available from during the imitation. The optical position at each point thus obtained is 
subjected to statistical processing as information at each point on the exposed body. The 
optical position of the exposed body thus obtained is stored as the optical position optimum to 
alignment. A means to drive the exposed body to the optimum optical position is installed 
separately from an exposure focussing means or simultaneously. This construction makes it 
possible to improve the alignment accuracy. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1] It is the aligner characterized by for the automatic-focusing doubling equipment for 
exposure to form independently the automatic-focusing doubling equipment for alignment which 
detects a focal location based on the picture signal of the mark for [ which is obtained by the 
optical system and the image sensor for alignment ] alignment in the aligner which performs 
alignment detection with the exposed body, equipment or the exposed body, and the original 
edition using the optical information which passed through alignment detection optical system. 
[Claim 2] The automatic-focusing doubling equipment for said alignment is an aligner according 
to claim 1 which is what measures the focal location in several shots of said exposed inside of 
the body, and detects the optical location of the optimal exposed body for alignment by 
statistics processing. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[Industrial Application] 

This invention relates to the aligner with which the optimal optical location of the alignment mark 
at the time of detecting the relative-position relation between the original editions, such as the 
exposed bodies, such as a wafer, equipment, or a reticle, and the exposed body especially was 
doubled automatically about the aligner used for printing, such as a semi-conductor pattern. 
[Description of the Prior Art] 

In recent years, in a projection aligner, the alignment approach that precision is high, and the 
focusing approach that precision is high have been needed by the demand of detailed-izing of 
patterns, such as a semiconductor device, an LSI component, and a VLSI component, and high 
integration. 

ultraviolet radiation applies to the grid mark on a reticle , and the optical lens for exposure 
passes about automatic-focusing doubling in a contraction projection aligner — after reflect in 
the datum plane locate in the same optical location as a wafer front face or a wafer — again — 
an optical lens — a passage — a mark on said reticle — pass — a beam of light — there was 
the approach of make luminous intensity a valuation basis and make it into a focus location with 
an optical location with the maximum point of the luminous intensity . 

Moreover, this applicant has proposed the following automatic-focusing doubling approaches by 
JP,1-299582,A previously. An object including the background which picturizes this automatic- 
focusing doubling approach to a camera through optical system, Put a predetermined aperture on 
the inside of the quantized two-dimensional image data, and it differentiates to the image data in 
the aperture in the direction of both screen top length, width, or every direction. It asks for the 
differential absolute value gray level histogram which makes frequency the number of pixels to 
differential absolute value concentration from the differential absolute value image data obtained 
by taking an absolute value. Cumulative distribution are taken in the direction of differential 
absolute value concentration zero from the maximum of differential absolute value concentration, 
and the differential absolute value concentration point whose accumulation corresponds with the 
number of pixels of a predetermined rate to the number of the before pixels in an aperture is 
made into the 1st point. Furthermore, in quest of a center of gravity, it is made into the 2nd 
point to the part of said histogram of said bigger differential concentration absolute value 
direction than the 1st point, and it asks for distribution of the circumference of said 2nd point 
from the same part of said histogram. It is the approach characterized by making into a focus 
location the optical location where the dependency of said 1st point when changing the optical 
location to an object, said 2nd point, or said distribution is searched for at this time, and said 1st 
point, 2nd point, or said distribution serves as max, respectively. [ said ] 
[Problem(s) to be Solved by the Invention] 

In the contraction projection aligner, the automatic-focusing doubling approach for making a 
wafer side agree in a focal plane (image surface of exposure optical system) serves as an 
important theme. However, since the automatic focus approach in the conventional aligner was 
automatic-focusing doubling (it is hereafter called a baked focus) to the time of exposure by the 
ultraviolet radiation for exposure, the intermediary had not mentioned relation with the focusing 
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point in relative-position doubling which performs alignment 

On the other hand, this invention person was dependent on change of various kinds of wafer 
surface materials with which the focus location for exposure and the optimal optical location for 
alignment generally occur between semi-conductor production processes, and resist thickness, 
absorption of a resist, etc., the focus location of exposure light and the detection light for 
alignment was not necessarily in agreement, and it found out changing in the range of maximum 
number mum according to a process. Such an optical location difference of the direction of an 
optical axis may blur the image of the mark for alignment on said wafer, may drop the precision 
of alignment as a result, and may be in the so-called incorrect detection or detection disabling 
depending on extent Especially if this phenomenon has the wavelength difference of exposure 
light and alignment detection light, it will pose a problem. 

Moreover, correspondence with the wafer mark image to an optical location picturized becomes 
as it is shown in Fig. 3 . Fig. 3 (a) is a mimetic diagram of one mark cross section among the 
alignment mark of a wafer. In this drawing, in 31, a resist and 30 show a wafer and 32 shows 
interference with a resist front face and a wafer front face. Moreover, the luminous-intensity 
distribution corresponding to drawing (a) of the image picturized when Z1, Z2, Z3, and Z4 show 
an optical location, respectively and each is made to focus is drawing (b), (c), (d), and (e). Like 
illustration, these mark images picturized are sensitive to optical location change because of 
interference of the multiple echo light from the resist front face from a wafer front face. This is 
directly reflected in the detection precision of alignment and alignment precision also changes 
with the changing luminous-intensity distribution. 

Such a phenomenon is becoming remarkable by using the technique of an image processing of 
using an image sensor as the technique of alignment It exists in the background of this invention 
that it is necessary especially with detailed-izing of a pattern to use the image of the optical 
location optimized as an image for alignment when alignment precision was becoming severe. 
It burned and, in the case of the focus, aimed at how it defines within the section which are the 
technical problems [ that its attention was paid in the conventional approach ] which how 
centralizes exposure luminous energy on a resist, and is shown in Fig. 3 by 33, the focus, i.e., the 
baking focus, of exposure optical system. For example, when using a multilayer resist, the 
absorption layer of exposure wavelength exists in the location near a substrate side, and a 
sensitization layer is shown in a resist front face. Therefore, a baked focal location is near the 
front face of a resist On the other hand, although the location of the baking focus in a 
monolayer resist is based also on the breeching property of a resist, it is known that it is close 
to a substrate side. Therefore, the location of a baked focus is greatly influenced by the process 
and substrate conditions of a resist to be used. 

On the other hand, the suitable optical location for alignment is a location where alignment is 
called for with the most sufficient precision, and the focal location of the image pick-up optical 
system at that time is not necessarily burned, and does not agree with a focal location. The 
dependency over the thickness class of a resist of location (namely, best focus for alignment) 
which tells the information on a wafer substrate side by alignment optical system, the substrate 
conditions of a wafer, etc., and the process of the above resists which can be burned and come 
out and the dependency of the best focus location to the substrate conditions of a wafer exist 
independently, and this is produced according to each relation not being dense. It has become 
impossible for a focus to be severe, to be burned like before and to divert a focal location to 
alignment as it is by the alignment using an image, especially. 

This invention aims at enabling it to perform alignment of the exposed body, equipment or the 
exposed body, and the original edition with a more sufficient precision in the aligner which 
performs alignment detection with the exposed bodies, such as a wafer, equipment or the 
exposed body, and the original editions, such as a reticle, using the optical information which 
passed through alignment detection optical system. 
[Means for Solving the Problem and its Function] 

The aligner of this invention is characterized by for the automatic-focusing doubling equipment 
for exposure to form independently the automatic-focusing doubling equipment for alignment 
which detects a focal location based on the picture signal of the mark for [ which is obtained by 
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the optical system and the image sensor for alignment ] alignment in the aligner which performs 
alignment detection with the exposed body, equipment or the exposed body, and the original 
edition using the optical information which passed through alignment detection optical system. It 
is what specifically performs alignment detection (relative-position-related detection) with the 
exposed body, equipment or the exposed body, and the original edition in the following examples 
using the optical information which passed through alignment detection optical system. In case 
alignment of the exposed body, equipment or the exposed body, and the original edition is 
performed, he is trying for the optimal optical location at the time of exposure to ask for the 
optimal optical location of said exposed body in alignment detection optical system 
independently so that alignment can be performed with a sufficient precision. Therefore, before 
performing said alignment detection, in the adoption location of one point or several points on 
the exposed body, the optical location of the exposed body is changed and "the electrical signal 
with which the optical location of the exposed body and relation were attached from the 
alignment mark optical information on the exposed body which passed through alignment 
detection optical system" is measured. And it asks for the optimal above optical location from 
each point on the exposed body from the functional description in the **-less ** case as a 
function which depends for the electrical signal of each optical location of exposed body top 
each point on an optical location. Statistics processing of the optical location of each point for 
which it asked was carried out as information on each point on the exposed body, the optical 
location of the acquired exposed body was memorized as an optimal optical location to 
alignment, and the focusing means for exposure and another kind are equipped with a means to 
make the exposed body drive to this optimal optical location again at coincidence. 
Thereby, the optimal optical location for alignment can be determined independently of 1 baking 
focus. 

2) An alignment mark can be used as the object of optical location detection, the same image 
pick-up system as alignment can be used for coincidence, and the best optical location can be 
directly known for alignment in this case. 

3) By adopting the technique of statistics processing, an approach utilizable also not only to the 
maximum point corresponding to the focusing point of an automatic-focusing performance index 
but other stationary points is offered, and, for this reason, the suitable optical location for 
alignment can be determined depending on the alignment approach used at the time of alignment. 

4) The outlying observation of the exposed inside of the body can be removed, and the reliability 
of the optimal optical location finally obtained increases. 

5) Since the noise which comes from the configuration of the exposed body according to the 
equalization effectiveness can be removed, the alignment optimal optical location by exposed 
body each for which only the semi-conductor production process depended can be determined. 
The effectiveness of ** is acquired. 

[Example] 

Hereafter, the example of this invention is explained using an accompanying drawing. 

Fig. 1 is a conceptual diagram of the contraction projection aligner concerning one example of 

this invention. 

The contraction aligner of this drawing reduces and imprints a circuit pattern at a rate of 1 to 5 
to a wafer using exposure light 

In this drawing, R is a reticle and is held in the reticle stage 12. W is a wafer and the mark M for 
alignment for performing alignment of equipment and a wafer is on Wafer W. The reducing glass 
with which 10 constitutes a XYZ-stage and 11 constitutes projection optics, In 12, a reticle 
stage and 13 a reference mark and 15 for a mirror and 14 An orientation plate. In 16, an 
objective lens and 17 an illumination-light study system and 19 for a half mirror and 1 8 A mirror. 
In 110, laser and 111 image pick-up equipment and 113 for image pick-up optical system and 112 
A/D-conversion equipment, A differential absolute value histogram arithmetic unit and 115 114 
An evaluation value arithmetic unit, An automatic-focusing doubling control unit and 117 116 The 
automatic-focusing doubling equipment for exposure light, 118 — for the aperture for automatic- 
focusing doubling, and 30, as for a resist and 32, a wafer and 31 are [ the mark for automatic- 
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focusing doubling for exposure light and 119/ the datum plane of a XYZ stage, and 20 / 
interference of the reflected light in a resist and a wafer and 33 ] the focal locations of exposure 
light A mirror 13, an orientation plate 15, an objective lens 16, a half mirror 17, the illumination- 
light study system 18, a mirror 19, laser 110, the image pick-up optical system 111, and image 
pick-up equipment 112 constitute the automaticHbcusing doubling detection optical system for 
alignment, and this automatic-focusing doubling detection optical system and A/D-conversion 
equipment 113, the differential absolute value histogram arithmetic unit 114, the evaluation value 
arithmetic unit 115, and the automatic-focusing doubling control unit 116 constitute the 
automatic-focusing doubling equipment for alignment Here, the above-mentioned optical system 
of the automatic— focusing doubling equipment for alignment is carrying out the object for the 
averages of the same optical system as the alignment detection system which uses an image, 
and the image pick-up equipment 

The contraction aligner of Fig. 1 reduces and imprints a circuit pattern at a rate of 1 to 5 to a 
wafer using exposure light Moreover, it has the same automatic-focusing doubling equipment 
117 for exposure light as Japanese Patent Application No. 63-258555, and can amend by moving 
the XYZ stage 10, the relation, i.e., the baking focus, of the mark 118 for automatic-focusing 
doubling for exposure light on Reticle R, the location of 33 of Fig. 3 , and the datum-level 119 
top optically located in the same location. Here, this automatic-focusing doubling equipment 117 
for exposure light and the optical positional controller system for alignment described below are 
prepared independently. 

Next the automatic-focusing doubling detection optical system used in the case of the 
alignment of Wafer W and equipment is explained along Fig. 1 . In this example, the laser light 
source 110 is used as a source of the illumination light for alignment The light emitted from the 
laser light source 110 passes along the orientation plate 15 and mirror 13 which were fixed to an 
objective lens 16 and equipment after changing a direction by the half mirror 17 through a mirror 
19 and the illumination-light study system 18, it irradiates alignment mark M on a wafer through 
reducing glass 1 1 further, and is reflected on a wafer side. Said reflected light passes along the 
image pick-up optical system 111, after passing through reducing glass 11, a mirror 13, an 
orientation plate 15, an objective lens 16, and a half mirror 17, and it is received by image pick- 
up equipment 112. The alignment mark image on a wafer is then picturized like 2nd [ ** ] Fig. M\ 
It can move in the direction of an optical axis, and the XYZ-stage 10 is controlled by the 
automatic-focusing doubling control unit 116. Focusing for alignment in the alignment of a wafer 
and equipment makes the above-mentioned XYZ-stage 10 drive in the direction of an optical 
axis, and performs it Moreover, there is a reference mark 14 in the orientation plate 15 fixed to 
equipment, by adjusting the image pick-up optical system 111, the orientation plate 15 was 
optically used as image pick-up equipment 112 conjugate, it depended reference mark 14, and a 
change of image pick-up equipment 112 with time is amended periodically. 
The focusing points in an image pick-up system differ with extent of several micrometers 
depending on change of the wafer surface material which occurs between semi-conductor 
production processes, and change of the thickness of a resist 

On the other hand, the suitable optical location for alignment is divided into the suitable location 
Z4, the mid-position of both points, and the location at the still more nearly other point focusing 
[ un-] when it pays its attention to the constructional detail of the location Z1 suitable when it 
pays its attention to the image of the whole mark ( Fig. 3 (b)), and a body depending on the 
alignment approach ( Fig. 3 (d)). Therefore, the suitable optical alignment to the alignment of a 
wafer and equipment must correspond to the three-dimensional structure of the alignment mark 
on a wafer strictly. 

The differential absolute value gray-level-histogram approach shown as the automatic optimal 
optical alignment approach of having taken three-dimension-structure into consideration, by 
Japanese Patent Application No. No. 299582 [ one to ] explained previously is used. 
The aligner of Fig. 1 is equipped with a non-illustrated central processing unit (CPU), and that 
whole actuation is performed to the bottom of control of this CPU. 

Hereafter, the flow of the above— mentioned whole automatic— focusing doubling actuation for 
alignment is explained along Fig. 4 . 
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Said CPU makes an optical axis and a perpendicular direction (the XY direction) drive the XYZ 
stage 10 with the automatic-focusing doubling control unit 116 as initialization (step 401) first, 
and alignment mark M which exists in the suitable location on a wafer is picturized. The wafer is 
having rough alignment already performed to about several micrometers at this time. 
As shown in Fig. 5 on a wafer, two or more alignment mark M is formed in each location of 51- 
55, respectively. Here, the mark currently formed in the location of one of these marks, 51 [ for 
example, ] of Fig. 5 , is picturized. 

Next, at step 403, predetermined makes the distance migration of the XYZ stage 10 carry out in 
the predetermined direction in accordance with an optical axis (Z-axis) with the automatic- 
focusing doubling control device 116, and the optical location of the XYZ stage 10 is memorized 
to coincidence. Furthermore, the image picturized using said automatic-focusing doubling 
detection optical system 100 and 13-19, the image pick-up optical system 111, and image 
equipment 112 is memorized as two-dimensional image data quantized by A/D-conversion 
equipment 113. Here, the aperture 20 ( Fig. 2 ) which comes on a wafer mark after alignment as 
an aperture for automatic-focusing doubling is chosen, the differential absolute value histogram 
arithmetic unit 114 — setting — the image data in an aperture 20 — receiving — a reference 
mark and a perpendicular direction ( Fig. 2 , space longitudinal direction) — difference — it is 
made to take an absolute value (differential absolute value), and differential absolute value image 
data is obtained. In the differential absolute value histogram arithmetic unit 114, the differential 
absolute value gray level histogram made into frequency is obtained [ number / of pixels ] by the 
axis of abscissa in the differential absolute value concentration currently quantized to this 
differential absolute value image data. Then, cumulative distribution are taken in the direction of 
zero from differential absolute value concentration maximum, and differential absolute value 
concentration which is in agreement with the number of pixels which becomes twice [ r (r< 1) ] 
the number of pixels in said aperture 20 is made into p points. From p points, a center of gravity 
g is searched for from said upper histogram, and it considers as the evaluation value g. A center 
of gravity g is made to memorize with the optical location z of the XYZ stage sent from the 
automatic-focusing doubling control device 116 in the evaluation value arithmetic unit 115. Next, 
with the automatic-focusing doubling control device 116, the XYZ stage 1 0 is driven and the XYZ 
stage 10 is changed to the time of a setup of the beginning of an optical axis, and hard flow at 
the predetermined spacing. The location of a XYZ-stage is returned to the automatic-focusing 
doubling control unit 116. It is made said this appearance to the location (optical location) z of 
the XYZ-stage which changed, and the center of gravity g of a histogram is searched for. 
According to said array of g and a location z memorized by the evaluation value arithmetic unit 
115, a center of gravity g serves as a function of a location z, and draws a focusing evaluation 
curve as shown in Fig. 6 to change of the optical location z. It is for the three-dimensional 
structure of the alignment mark of a wafer that a curve is not a candidate for right and left, 
whether when the property at the time of un-focusing by the alignment approach is known 
beforehand, its attention is paid to the fine structure (structure where a frequency is high), by 
changing said rate r, and a game — it is distinguishable whether its attention is paid to the-like 
structure (structure where a frequency is low). 

Then, the rate r which determines the most suitable optical location for the alignment approach 
to be used can be drawn according to automatic—focusing doubling used by this example. 
Moreover, to determined r, it cannot be dependent on the difference between semi-conductor 
processes, and an optical location where an image with the almost same frequency component is 
obtained can be determined. 

Moreover, the optimal optical location of the alignment approach can be determined by searching 
for a focusing point, asking for stationary points other than a maximum point, or calculating the 
minimal value from the differential function of a performance index by the circumference of 
maximum, according to the form of the computed performance index ( Fig. 6 ) using a 
interpolation means. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Industrial Application] 

This invention relates to the aligner with which the optimal optical location of the alignment mark 
at the time of detecting the relative— position relation between the original editions, such as the 
exposed bodies, such as a wafer, equipment, or a reticle, and the exposed body especially was 
doubled automatically about the aligner used for printing, such as a semi-conductor pattern. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] 

In recent years, in a projection aligner, the alignment approach that precision is high, and the 
focusing approach that precision is high have been needed by the demand of detailed-izing of 
patterns, such as a semiconductor device, an LSI component, and a VLSI component, and high 
integration. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] 

In the contraction projection aligner, the automatic-focusing doubling approach for making a 
wafer side agree in a focal plane (image surface of exposure optical system) serves as an 
important theme. However, since the automatic focus approach in the conventional aligner was 
automatic-focusing doubling (it is hereafter called a baked focus) to the time of exposure by the 
ultraviolet radiation for exposure, the intermediary had not mentioned relation with the focusing 
point in relative-position doubling which performs alignment. 

On the other hand, this invention person was dependent on change of various kinds of wafer 
surface materials with which the focus location for exposure and the optimal optical location for 
alignment generally occur between semi-conductor production processes, and resist thickness, 
absorption of a resist etc., the focus location of exposure light and the detection light for 
alignment was not necessarily in agreement, and it found out changing in the range of maximum 
number mum according to a process. Such an optical location difference of the direction of an 
optical axis may blur the image of the mark for alignment on said wafer, may drop the precision 
of alignment as a result, and may be in the so-called incorrect detection or detection disabling 
depending on extent. Especially if this phenomenon has the wavelength difference of exposure 
light and alignment detection light, it will pose a problem. 

Moreover, correspondence with the wafer mark image to an optical location picturized becomes 
as it is shown in Fig. 3 . Fig. 3 (a) is a mimetic diagram of one mark cross section among the 
alignment mark of a wafer. In this drawing, in 31, a resist and 30 show a wafer and 32 shows 
interference with a resist front face and a wafer front face. Moreover, the luminous-intensity 
distribution corresponding to drawing (a) of the image picturized when Z1, Z2, Z3, and Z4 show 
an optical location, respectively and each is made to focus is drawing (b), (c), (d), and (e). Like 
illustration, these mark images picturized are sensitive to optical location change because of 
interference of the multiple echo light from the resist front face from a wafer front face. This is 
directly reflected in the detection precision of alignment, and alignment precision also changes 
with the changing luminous-intensity distribution. 

Such a phenomenon is becoming remarkable by using the technique of an image processing of 
using an image sensor as the technique of alignment It exists in the background of this invention 
that it is necessary especially with detailed-izing of a pattern to use the image of the optical 
location optimized as an image for alignment when alignment precision was becoming severe. 
It burned and, in the case of the focus, aimed at how it defines within the section which are the 
technical problems [ that its attention was paid in the conventional approach ] which how 
centralizes exposure luminous energy on a resist, and is shown in Fig. 3 by 33, the focus, i.e., the 
baking focus, of exposure optical system. For example, when using a multilayer resist, the 
absorption layer of exposure wavelength exists in the location near a substrate side, and a 
sensitization layer is shown in a resist front face. Therefore, a baked focal location is near the 
front face of a resist On the other hand, although the location of the baking focus in a 
monolayer resist is based also on the breeching property of a resist, it is known that it is close 
to a substrate side. Therefore, the location of a baked focus is greatly influenced by the process 
and substrate conditions of a resist to be used. 
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On the other hand, the suitable optical location for alignment is a location where alignment is 
called for with the most sufficient precision, and the focal location of the image pick-up optical 
system at that time is not necessarily burned, and does not agree with a focal location. The 
dependency over the thickness class of a resist of location (namely, best focus for alignment) 
which tells the information on a wafer substrate side by alignment optical system, the substrate 
conditions of a wafer, etc., and the process of the above resists which can be burned and come 
out and the dependency of the best focus location to the substrate conditions of a wafer exist 
independently, and this is produced according to each relation not being dense. It has become 
impossible for a focus to be severe, to be burned like before and to divert a focal location to 
alignment as it is by the alignment using an image, especially. 

This invention aims at enabling it to perform alignment of the exposed body, equipment or the 
exposed body, and the original edition with a more sufficient precision in the aligner which 
performs alignment detection with the exposed bodies, such as a wafer, equipment or the 
exposed body, and the original editions, such as a reticle, using the optical information which 
passed through alignment detection optical system. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



OPERATION 



[Means for Solving the Problem and its Function] 

The aligner of this invention is characterized by for the automatic-focusing doubling equipment 
for exposure to form independently the automatic-focusing doubling equipment for alignment 
which detects a focal location based on the picture signal of the mark for [ which is obtained by 
the optical system and the image sensor for alignment ] alignment in the aligner which performs 
alignment detection with the exposed body, equipment or the exposed body, and the original 
edition using the optical information which passed through alignment detection optical system. 
Specifically in the following examples, alignment detection (relative-position-related detection) 
with the exposed body, equipment or the exposed body, and the original edition is performed 
using the optical information which passed through alignment detection optical system, In case 
alignment of the exposed body, equipment or the exposed body, and the original edition is 
performed, he is trying for the optimal optical location at the time of exposure to ask for the 
optimal optical location of said exposed body in alignment detection optical system 
independently so that alignment can be performed with a sufficient precision. Therefore, before 
performing said alignment detection, in the adoption location of one point or several points on 
the exposed body, the optical location of the exposed body is changed and "the electrical signal 
with which the optical location of the exposed body and relation were attached from the 
alignment mark optical information on the exposed body which passed through alignment 
detection optical system'' is measured. And it is a function which depends for the electrical 
signal of each optical location of exposed body top each point on an optical location. It asks for 
the optimal above optical location from each point on the exposed body from the functional 
description in the **-less ** case. Statistics processing of the optical location of each point for 
which it asked was carried out as information on each point on the exposed body, the optical 
location of the acquired exposed body was memorized as an optimal optical location to 
alignment, and the focusing means for exposure and another kind are equipped with a means to 
make the exposed body drive to this optimal optical location again at coincidence. 
Thereby, the optimal optical location for alignment can be determined independently of 1 baking 
focus. 

2) An alignment mark can be used as the object of optical location detection, the same image 
pick-up system as alignment can be used for coincidence, and the best optical location can be 
directly known for alignment in this case. 

3) By adopting the technique of statistics processing, an approach utilizable also not only to the 
maximum point corresponding to the focusing point of an automatic-focusing performance index 
but other stationary points is offered, and, for this reason, the suitable optical location for 
alignment can be determined depending on the alignment approach used at the time of alignment. 

4) The outlying observation of the exposed inside of the body can be removed, and the reliability 
of the optimal optical location finally obtained increases. 

5) Since the noise which comes from the configuration of the exposed body according to the 
equalization effectiveness can be removed, the alignment optimal optical location by exposed 
body each for which only the semi— conductor production process depended can be determined. 
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The effectiveness of ** is acquired. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EXAMPLE 



[Example] 

Hereafter, the example of this invention is explained using an accompanying drawing. 

Fig. 1 is a conceptual diagram of the contraction projection aligner concerning one example of 

this invention. 

The contraction aligner of this drawing reduces and imprints a circuit pattern at a rate of 1 to 5 
to a wafer using exposure light 

In this drawing, R is a reticle and is held in the reticle stage 12. W is a wafer and the mark M for 
alignment for performing alignment of equipment and a wafer is on Wafer W. The reducing glass 
with which 10 constitutes a XYZ-stage and 11 constitutes projection optics, In 12, a reticle 
stage and 13 a reference mark and 15 for a mirror and 14 An orientation plate, In 16, an 
objective lens and 17 an illumination-light study system and 19 for a half mirror and 18 A mirror, 
In 110, laser and 1 1 1 image pick-up equipment and 1 13 for image pick-up optical system and 112 
A/D-conversion equipment, A differential absolute value histogram arithmetic unit and 115 114 
An evaluation value arithmetic unit, An automatic-focusing doubling control unit and 117 116 The 
automatic-focusing doubling equipment for exposure light, 118 — for the aperture for automatic- 
focusing doubling, and 30, as for a resist and 32, a wafer and 31 are [ the mark for automatic- 
focusing doubling for exposure light, and 119/ the datum plane of a XYZ stage, and 20 / 
interference of the reflected light in a resist and a wafer and 33 ] the focal locations of exposure 
light 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

Fig. 1 is an important section schematic diagram of the contraction projection aligner concerning 
one example of this invention, 

Fig. 2 is an explanatory view showing the image picturized in the equipment of Fig. 1 at the time 
of the alignment of a wafer mark, 

Fig. 3 is an explanatory view showing the relation between the optical location of the sectional 
view of a wafer, and an image pick-up system, and the image picturized, 

Fig. 4 is a flow chart of the automaticHbcusing doubling actuation for alignment in the equipment 
ofRga. 

Fig. 5 is a plot plan of the alignment mark on the wafer used by this example, 

Fig. 6 is a graph which shows the example of the automatic-focusing doubling performance index 

over a wafer mark. 

W: Wafer 

R: Reticle 

M: The alignment mark on a wafer 

M': The alignment mark image on a wafer 

10: XYZ-stage 

11: Projection optics 

1 2: Reticle stage 

13: Mirror 

14: Reference mark 
1 5: Orientation plate 
1 6: Objective lens 
17: Half mirror 

18: Illumination-light study system 
19: Mirror 

110: Laser light source 
111: Image pick-up optical system 
112: Image pick-up equipment 
113: A/D-conversion equipment 

1 1 4: Differential absolute value histogram arithmetic unit 

115: Evaluation value arithmetic unit 

116: Automatic-focusing doubling control unit 

117: Automatic-focusing doubling equipment for exposure light 

118: The mark for automatic-focusing doubling for exposure light 

119: Datum level of a XYZ stage 

20: The aperture for automatic— focusing doubling 

30: Wafer 

31: Resist 

32: Interference of the reflected light in a resist and a wafer 
33: The focal location of exposure light 
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* NOTICES * 

Japan Patent Office is not responsible for any 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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3.1n the drawings, any words are not translated. 



DRAWINGS 



FiiL2] 




-20 



[HgJ.] 




.100 



i took. 



115 



http://www4.ipdljpo.gojp/cgi-bin/tran_web_cgi_ejje 



04/07/14 



2/3 <<—it 




http://www4.ipdljpo.gojp/cgi-bin/tran_web_cgi_ejje 



04/07/14 



[ Fig. 4 ] 




_403 



.404 



405 



[Translation done.] 



http://www4.ipdljpo.gojp/cgi-bin/tran_web_cgi_eije 



04/07/14 



®Int.CL 5 

H 01 L 21/027 
G 03 F 9/02 



pinA ■ -fr> <fp xg >tf (p b 

©B^B^ffJrCJP) @ 1$ fP ft g& £r 

©tem&ft&m (a) ¥4-23422 

mm?% jtf^m#^ <mm ^4^(1992)1^278 



H 7707-2H 

2104-4M H 01 L 21/30 3 1 1 N 

2104-4M 3 11 M 

«sf# m*m<»& 3 (£iom) 



©A m a 

®ft i A 



©n m ¥2-127004/ 
@dJ ^ ¥2(1990)5/3188 

*-W>#5££tt ^a5±ffllKT^3TB30#2^ 



^ «b m 

1 • % *B <D £ ffc 

(i ) »»*i*fc«iE*a^i*ttB3tef*fciKiiRfc 

S Bit! m *> if 3£ S i: « 34 £ c Si «■ tz z t * 4$ «t 

(2) «ugs<is^^ti:ffl<Dew]«^^^-ti'^e 
( 3 ) m n \n s ^ * ffl <o m wj % & & *> * m s 



3. & E?B <0 S* W IB E 

c it as ± © *j m ft ff ] 
n r t r ^ * . 



1 



—125— 



^ ilia -r * 3t*8o^s * fffissm t u , 

* * * *f*a3®Afi$fcl3ifcgS¥l - 2 9 9 58 
2 # T JU T <D <fc 5 *mW)&&&t>#1j&*&m\s 
T * . £<OSS!)&£^fcii-;fr&li, 3fe 3* 3fc * ii 

ft , ■t:<D;gf*3^^p®7 , — *£#UTScBJb8&2fc 
t±«5*fctiKa^^rtD^rS3t:fSR^u, *fe # fl * ® 

& <o & * <i * omft&Pimm&vvvijftizmyi 



4SBfl¥ 4-23422(2) 

l jfe fc i- 4 . * 6 C , WESSl 
TB*6**at>*ft*»2jftfcl,, * * Iff K t * S 

*SMb**fcfcfto«rE5idfc % * * ti M 12 35 2 

£ . *fcttSirsa^fijtott#+4^^fe, sir e a* i •& 

* 2r it t & a . 

IS /> tit & 8 * £ B c * ^ x ii , a ^ as * a 

ffi (ftytit¥%<»igLM) £*sk£«*fc«>0gi& 

* b ft * 6 . 1E$aS&£B£*ft*«gU)*ft ( ;j!r 
jft * to * (JUT, ft ft £ £ nf -B ) T fc 



3 

**t(2fi*43#fflttai*©*».firB(4*ftru* 
-»*T. Xfc C l£ D fi* tt m m cote® f aSUJ t 

* W * *t * * , 8&fcUT{£B^fc*(DfS®;£ r & 

0(a) H->xA<Dfiilg^t)f7 - ^ 4» 1 CO v 
1/ i> * h * 3 0 t± -> i y\ , 3 2WUi>^h^®t 



(a) catJSUfcfcB^ *B # H ( b ) , ( c ) , 
(d) *i «fc ( e ) ^) c t C n 

cfc*>«t-aT(aB^t)*iiKt>acfl;r*. 

> ^ CD ^ & t bxjg 

■ ft c f* ^ , r 7 > j( > h ff g ffi b < ^ t ft ft 

- t c <k 0 7 y 4 * > h mvmfo t b -c © a -ft <* 
t£&o:fri£cfe^T#g*nT^fcj&ftffi,£cD 



5 



— 126— 



6 



f?t!|it)4^t BWt l/Ti>fc. 00 X (J £ Jg U i> 

® C & * . U M o T , g| * « jfi (2 ig (± u * h 
* .6 <D \tL B (± U i> * h <D 7 'J — ^ V ft f£ C J; 

*OB$ottft%¥£4>fe£ffiBlii& 



4-23422(3) 

* K 7 *-**ttB4>tt&ttfc4<|£ttK:«&l, % 
#*c9Bg<£A<ffiTfc^£i:c.fc9±D*. ft c , 

ft . 

* » * tt * 4-*"««>tt8£<tfcttB&«^tt 

& B A # t m IK fc <D *> * I* U5 <*§**ttB08 
ft <D a ) *ttB^tt*ttaJ3fc3*3&**lfc#;¥tt 

^tt»n*ttfcJRKfc©ffiB**>***T*5l»e 



7 

¥ttttB*K3fcB*co£fijfc:£{£Bfctttt:a:C#4!> 
5i:!it:Ut^5. * <D fc afc> , IfflKfflB-frtotttfc 

£ <D # ffitt ® K ^ T , ^S*;<*<03fc^{iE*S: 

*^ttBi:l«ffi«)«*t6nfe«ftffl-9-j * iBH 5£ f 
S . * b T , tt B * (* -h *■ C0**C0#;5M£B<0 

mftfB-^^afc^fitBctt^rftiattt u x « & u 
fcB®*offittttttft£9iir&eAii**;¥ttB 

*«K3flfc<*±©*4C^UT**» * * fc * £. © 

L>X£ig3fc¥ttEi:bXS£iSU, ?£ ff 3fc i* * IS S 
^«fcSU«e*fc|3Jl5K:«*.x^*. 

1 ) ttfe jit t«*a3tC(S3tB^45*ffl«aft^ 



B 

2> ffiB^toitv — ^**^t(SlLBItUi0^fc* 

* £ A* X' £ , ttfi^fttf C t ^>Tft 

*>A^3te¥(aB*B**]9»*. 

3) KltftSof iifr^ffltsc t ci^t, 

z <oft to. ttB^*3*ttcafflf* 

(aa**>*^i*ctt»uT(aB$*>*ca«fe* 
* , A»Knc«fefta%^(£BomfiSMn& 

¥B<*&(£X*lo*tt&UfettB*fc*« 
ii*1t(aB s &ttfiu»a. 



—127— 



i o 



jut, '&ttwm* m^x *&m<o&MM*mm 
1- * . 

A*->* iixAC 1 # 5 <D flj T IS /h U T li ^ 

fHJEJCfe^T, R It U * 2 )l> x- £> *) * 
X x - 1 2 Cfii^fftT^i. Wtt-JxAT'fi 

* *T 5 fc*<Dfi£B<£*>*JBv-^ M*<&-5. 
1 OttXYZ-X?-*, 1 1 fct IS £ 3fc 3* 3fc * 

*/&/£-r*e&/hU'>x, i 2«uf ^ ^^f-*5, 

1 6 14 S ft U V X , 1 7 /\ — 7 5 5 — % 
1 8 I* J!R ^ * * * * 1 9 [i 5 7 - , 1 1 OfctU- 

-y* 1 i ii±tfi^^^gi, i i 2 % 



4*Bfl¥ 4-23422(4) 

1 1 6Ugtt«££feii-«ja]&B. , t 7 (4 I* #; 
3fcflSI&£.££fe«iSB. ll8t±K3t^ffl@ffi) 

,6 E V - ^ , 119tiXYZX^-^flr> 

£ *fc E , 20H§S|)f.^A ft ^| St 3 0 ^ x 
^ » 3 1 tt b 3? X h . 3 2t4l/$>Xh*J«fcU c 7 
^^fOSIJjfcOT*, 3 3 (t i; ^ 3fe <o a j* 
B T £> £ . 5 5-1 3, g % U v X 

-19, U-ifl 1 0. *8fc#;^9& 1 1 1, * * 

^ *s <fe & B i i 2 » , (am^t)* m&wn&jtz ^ ^ 

tfJfcttJ&^^fcetfCA/DSIJ&ggi i 3, 
<£ ?SS J* & fi l l s^jccfgKjjae^^^ihftijfti^K 

^^f^i. cct-. (aB^*3*ffigffi|j&.£<6-fc 
*«BtO±8£7t^^t±E«E^{£m-*-*ffiB^^* 

35 l SI«>tt/Mf££Bf*. B3fe#*«fflUTlS . 



1 l 

^f**>0-C&&. *fc/^ra©63-2585 

5 5 fcng#Off#fcffleM&££-fc>*3£B l l 7 
SrlTb; X Y Z X 7" — I 0 £ i: C 

fflV-^ 1 1 8 k»3®<03 3©fflgta1t^&5)ic 
fHlttCfSBCfiif t5S$S 1 1 9 _h i: (D 09 , 

+ * ^ & * & £ * ffi iE b f # * . iz-e, :ob 

* n t ^ s . 

K&^TSfc*9i**. * £ ffl *C- ft g E <D 

3fe b T U - 3fe © 1 1 0 * ft ffl b T I* 

* . u - f 3fc «i i io*6-%«6nfe%ii« 55 

1 7T^rS]*^HUfc^C^«5U>Xl 6, £ fi 

tro^^nfcsmffii 5 *$ i $ 7 - i 3*i§ 

•3. ? 6 C fii /Jn U > X 1 U^UT ^ xAfoffi 
S £ fc> v - ^ M * HS ft U % 7 i '\ 65 Jt T- J£ ft 



1 2 

13 K E ft & . W /h U > jC I 1. 5 5- 
i 3 X smtei 5, Sifflfe!/ >x j 6 j: r; a - 7 
55-1 7*|£fcftcfcte#;^*l 1 1 * ft 9 . 
» «t & fi 1 1 2Ca#**l*. f <5 B$ 4 7 -r. ^ ± 

©{£fiia-*>*v-;Hfe«:352E]M" <o <fc 7 c *§flfe 

* n * . xyz-xt^-^i owt, 3fctt;fri*] k: # 

tor-t, mm m & i i ec^ox 

J3tt*&B^fctfffl^m£<£fclMi±i£(DXY Z 
- X x - 5? 1 0«r^«4^fS]K:|eS(]*-ti-T^7^-5. 
tit. J6Ic®I?*afcS$fi i 5Cfct3£*v- 

* l 4#&0, ffite3fe^£ l l t^SSHtact 
C «k o T & £ l 5*ffite3£gi l 2 Lft^fttz 

* f S C b , £ £ v - * 1 4«fcoT£|)!fc,ICi6te£ 
El 1 2(DgB*flt)2:t^MjEtT^5. 



1 3 



— 128 — 



I 4 



«K:«ef4ifi^ (5S3EI (b) ) cifiSJfctt 

(d) ) ca^ntiaez* , m&. o^raas, * 

U 6 ^ . 

9 g 5 8 2-^T-^*nfcm#tfe#<iaiffifc* w ^ 

m i ei <o n 3t & s « , ^ ^ 7K <o 4 s * a* a & e 
(cpu) %® x . ft**, ;iocpu 

i ge c p u ti , $tr. ?d jb a s ( ^ f v y 

4 0 1) UT, XYZ^t-i?I 0«-g|)|.^ 

*> fcj 80 S£ e i i 6c«fc03fcttfc£it3rra] (x 



4$§J1¥ 4-23422(5) 
S^feii- v - ^Md«-tnens i — 5 s <o & {£ E 

1 *><0 \ O x 0GAtf355E]<D5 1 <D <2 B C 85 * 

81 3$ ® 1 1 6Ci:0XYZ^x — i^i 0 * 3fc *A 

it % Rll^CXYZ7f-^l O^^^liS^Se 
« * * . * 6 c , ffltsattlft.£*fctttfttiJ*;¥$ 

1 0 0 *3 * 1 3-1 9, » <fc jfc ^ £ 1 1 1 ^6 

tfctefigi i 2^fl£fflbTffl{fe#nfc«t^A/ 
d % ft & ff i i 3 k: i^ttf ib«nfc 2ft7ti 

ftf-f i: Utffittti. £ Z T , S ft& & £. ^ ft 
* fficSk UT&g^-fc-frotec •> jr. n v — ^ ± 



1 5 

ffit^ h A«»Sgfi 1 1 4CfclAT&20|*3 

2E1, «Sffi«l^rS3) eftJMfettfl (©#*&**<!) 

AK^5i«*fifi! 1 4 C J3 VN t , £ 

ffifrlfcO, ffIlS&2 0rt<Dgi*&<Or (r<l) 
T ffi g * * , Wffi<ls2:r*.'fi<bgtti?flfi 

-tffUJffll&ei 1 6C«fc^TXYZ*x — 0 * 

B^ti£^r33Cfff^^ra(5ilT-S!<b*1**. XYZ- 
* ^ - e> <d g * S 1ft ft £ ft * IHJ ffll 33 S l i 6 



1 6 

CiET. 3HfcUfcXYZ-J*x-*<Z><£g (3fe^ 
W&fi) zC«UTSl3e|B18lCl/TtA^7^ 

ofi^g^fei. <as <a m » & d i i 5csaif 

*nfcltS£g tiiilzfl)EJt|C J:ot t ffi <fc g W: 

^<D3&5G**Sg<afci6-c-3s>*. 

t \z x xmmm& (j?ffi&<oi«^tti£) t»§ 

<fl tm$ ffl * * g i& m £. ^ft*tta£^T*< - t # 



1 7 



— 129— 



1 8 



t±i i Ffisi3@teota^raa«t o is /h <i * # & * o r * 
z t x- . <£g^to*;fr*£-<ofciS&:£tt 

v-^©ftg£totfCflLTaigfcfc^£j<£g* 
ft fcU f ft £ fc A* T & . 

& C * SJIft til fflSBl 1 6 C «fc -3 T 

x y z * - i o%^*4MiE^rrs] (XY^rft) 

C BE SO * * T * ^^^^(Dig^feffJtDliiEC^A 
If 3g 5 ® (D 5 2 <D {£ g ) £#&Tft<ilB-£to-tfv 

#;^ttB*l$fcB1- ft . * ecisitto^fti:,):, 

T. B 5 121 C 43 1+ 4 ffe © a 5 3 , 5 4 «fc 
5 5©5lBHfO^*A7-^©(af^fcttc^t 



<J#BB¥ 4-23422(6) 

5ffli83fc^fiZff^«UiUfcC t * * -r v 7 4 o 2 
T *lj £ 1" ft fc , fil^^f ^4 0 4C8t, 

£7^'\<ugT'<D{ig^to*ftig#¥{£gic^ u 
retg+^S (ffiJXfcf, St <E * K* * , ¥ **Ht * 
ft ) * *t ia* *^v:/40 5CTf#6nfctt*ffi 
tg T ft . f*#B$© 7 jiL;\i : £g£ > £^i 4 . > 

*^tl/^^JI/t©iaH^t)«c*UNTtt, XY 
^-^flig^to-frfcfr*} fcftO<iS^*3ti-«ig 

& £ & St 4tt JI U ?^^:£t*cD«ig#;3M2©*f§ 
^**ft#^tegC#Tftg?<5liB&*tt^fcJSUa 

i^^ttoSig^^^g^^TtA^. 

concur, fife cr «■ m & GL g i: tt JS'J <@ c 
-*AfitB«rttSUtea©P5*oa«i2B^ft* 



l 9 

ft . ii*5/-4r>XttfflB#*)*gfffl|%l7-afca 
l»*ttffc»ff-r*. Ufc^oT, B to B# 
Kteg£totfffi©&ig#^ftgT*{£g^to1*gttf(l 
*fT*>#ite!5rA^tt,-tt:KU>X©3fett3firiS)«)«i 

fcHtt*nT«frtt«*S.jfciafiic*»h**i % ft* 

T ft < fc . U * U % *%iHf*16ftttB*g>£fcU 
fr^(l£B^totf3£Be43v>T;fc&3frra<D&B3fci* 
©Bfl;icJ:-3TffiB£'fc* |f & <DrS]_t*:gEI-r* 
£^{£Bfcai&g*R3fcm3fc^ftB&fcb3£gfc3i 
acBtitftc tC-«ftTfc4, * «> W , 3fc^ 

t Ri — <o t> © * B « -r ft . 
WlciU, J:ntf , & IS # i* fc & 

B*ft»Uttft£;{tJ:lg(ft£: *ffl|#ij#tftc 



2 0 





RAW 


© 


*3M£B 




ttB< 








® 1^ to 






ttlC8J|t4J:ntfefcll) 


. {£B 




to * ©« 


B 1*1 Jb L ft . 


















c ffi ft 


IS 


* H: K S 


at & s © © bp m bs m . 








*5 2 E) , ® l E) © & g e *j 









4>&g£-toiM$c|Sflfe* tiftfttiracTttBSL 

3s 4 12 tt , ^iE©3Sfic*5^ft{ig-6-to-tfffi 
to -fr v — ^ , 

316(3(4, ^ xa7-^ C?jt £■ to 

tfB¥0U§#©0ff*^T^7 7 T ft . 



2 1 



— 130 — 



2 2 



W : "7 i J\ 

R : U ^ ^ A> 

M ' : 'J * J\ ±<Diiim.'&t>-* V - * <k 

1 0 : XYZ-Af-i^ 

1 1 : ISK5fe^^ 

1 2 : U * £ ;V A X — 5> 

1 4 ; S$ 7-^ 

1 5 : 

1 6 : l> > X 

1 7 : y\ — 7 5 V — 

i a : m m & ^ & 

1 9 : $ 5 - 

I 1 O : 1/ - ffi 
111: *S0t7fe^& 
112: 

II 3 : A/DSHft^i 

1 1 4 :!»#*fe*jdfcAt-2'7/*ra»&g 



1 5 
1 6 
1 7 
1 6 
1 9 

2 0 

3 0 
3 1 
3 2 
3 3 



4-23422(7) 

: s la £. £ * t> it $j w m e 

: X Y Z * x — i> <D £ *fc ® 

s sift & & # *3 m s 

5> * h 

B 3fe * © ft. A IB 

ft ft Ui K A 

ft 31 A &m± # Sfc © til 
ft S A # a ± # & js is 



2 3 



2 4 




100 



I 



II3 
115 



—131 — 



4-23422(8) 



































i 
i 

i- 
l 
r 
1 


L 



































































m 2 m 




CZ, J 


(z 2 ) 


W 




(b) 




(c) 




Cz 3 ) 


CZ 4 ) 


(d) 


m 3 


(e) 





4-23422(9) 



$0 JBML 




I 



404 



105 



4 ISA 




—133— 



4-23422(10) 




mem 



— 134 — 



